Evidence for excision repair-dependent and -independent processes in ara C-induced chromosome rearrangements in G1 human lymphocytes.
1-beta-D-arabinofuranosylcytosine (ara C) enhances the formation of chromosome rearrangements such as translocations or dicentric chromosomes in G1 cells containing DNA lesions. The formation of rearrangements is hypothesized to be the result of inhibition of excision repair. Ara C has also been known to lead to the formation of chromosome rearrangements in G1 cells in the absence of induced DNA lesions. It is not known whether a common mechanism is involved in these two processes. In the present study, we used excision repair-deficient XP cells to investigate whether excision repair is involved in the formation of chromosome rearrangements in G1 cells which do not contain induced DNA lesions. G0 Lymphocytes from an XP patient were either treated with 4-nitroquinoline-1-oxide (4NQO) or left untreated. Cells were then cultured in the presence of ara C for about 18 h. Aphidicolin (APC), which induces chromosome rearrangements in cells containing 4NQO-induced DNA lesions, was used for comparison. The resulting frequency of dicentrics and rings (dic & ring) was determined at the first mitoses after culture initiation. In 4NQO-pretreated XP cells, the frequency of dic & ring was not increased by post-treatment with ara C or with APC. This result is thought to reflect the absence of excision repair in XP cells. However, normal induction of dic & ring was observed in XP cells not pretreated with 4NQO but treated with ara C. Thus, there seems to be two different processes involved in the induction of G1 rearrangements: excision repair-dependent and excision repair-independent. UV-endonuclease is not involved in excision repair-independent rearrangements.